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1
REDUCED SPIN GOLF BALL

The present mvention relates to golf balls and, more
particularly, to a golf ball having a low spin rate.

BACKGROUND OF THE INVENTION

The majority of commercially available golf balls are
advertised as having high spin rates since such spin rates are
desirable for the better golfer. A high spin rate 1n a golf ball
indicates that the ball rotates very rapidly about its axis when
struck by the skilled player. The advantage of the high spin
rate 1s that the ball can be made to produce a reverse or back
spin so that the ball stops very quickly when hit into a green
on an approach shot.

While high spin rates are desirable for the professional or
better golfer, most amateur golfers are not capable of hitting,
a ball n a manner to produce controlled spin on the ball.
More importantly, most amateur golfers have a swing which
1s either an 1nside- out or outside-1n swing that produces side
spin on the ball. Side spin causes the ball to move laterally
off a desired target line, 1.e., m either a hook or slice
direction. For such amateur golfers, a better golf ball would
be a ball with a reduced or even zero spin rate so that the ball
fravels 1n essentially a straight line from the club face
without the detrimental side spin. A ball which eliminates
most of the spin will travel a further distance 1n a desired
direction.

U.S. Pat. No. 5,368,304 describes a low spin golf ball in
which the spin rate 1s reduced by using the combination of
a soft core and a hard outer cover. In addition, that patent
suggests that spin rate can be further reduced by decreasing
the weight of a softened polybutadiene core while maintain-
ing core size and by increasing the thickness of the cover.
The golf ball 1n the 304 patent may also be made larger than
the standard 1.680 inch golf ball to provide a further reduced
spin rate. While these designs are successtul in reducing the
spin rate of golf balls, many golfers object to a golf ball
which has a very hard feel such as occurs when using a very
hard cover on a golf ball. When struck with an 1ron club,
such golf balls tend to 1nduce vibrations 1nto the club which
are undesirable even to the unskilled golfer. Furthermore,
while the use of a ball which 1s shightly oversized, such as,
for example, the Top Flite Magna™ sold by Spalding &
Evenflo Companies, Inc., many golfers are opposed to using
an oversized ball and would prefer to have a ball which 1s the
same size as those played by professional golfers.
Accordingly, 1t would be desirable to provide a ball which
has the same general feel and size characteristics of the ball
used by professional golfers while at the same time having,
the advantage of a very low or zero spin rate to compensate
for side spin often induced by the amateur golfer.

SUMMARY OF THE INVENTION

A golf ball 1n accordance with the present invention for
reducing spin rate 1s manufactured with a thin layer of a
lubricant between the outer cover of the ball and the 1nner
core. The lubricant may be 1n the form of an o1l, grease or
dry lubricant, or a mixture of these lubricants. The golf ball
may be constructed with an 1nner solid core formed of a
polybutadiene elastomeric material and an outer cover
formed of a thermal plastic resin such as 1onomer resin to
create a conventional two-piece golf ball. For the two-piece
ball, the core may be dipped in the lubricant prior to
compression molding the outer cover onto the core. The
thickness of the lubricant coating may be 1n the range from
0.01 to 5.0 mils (thousandths of an inch) to essentially
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1solate the cover from the core through the lubricant. The o1l
or grease 1 which the core 1s dipped to form the lubricant
coating may be mixed with molybdenum disulfide (MoS2),
graphite or polytetrafluoroethylene (PTFE) particles to fur-
ther improve lubrication. When a ball constructed in accor-
dance with this arrangement 1s struck by a club, the outer
skin tends to slip or slide with respect to the inner core so
that the spin normally imparted to the ball by striking with
a club 1s substanfially reduced, 1.€., the cover can spin but
such spin 1s not fully transferred to the core. Further, the core
has substantially more mass than the outer cover and even 1t
ogrven some spin will have less of a spin than the outer cover
and therefore will tend to slow the cover speed rapidly to the
same speed as the core through the reduced frictional
interface between the cover and core. More particularly,
even though there 1s a lubricant interface between the core
and cover, the cover 1s still tightly bound about the core and
the coeflicient of friction, while significantly reduced, still
exists with respect to the cover and core through the lubri-
cant interface.

The use of a lubricant between the outer cover and 1nner
core may be extended to golf balls in which there 1s an 1nner
cover mterposed between the core and the outer cover such
as, for example, 1n the Top Flite™ golf balls sold under the
tradename Strata™. This double cover arrangement 1n a golf
ball provides for a further opportunity to isolate the outer
cover from the inner core using a lubricant interface. In
particular, the mner core can be covered by a lubricant prior
to compression molding the inner cover over the core and
then a second layer of lubricant can be placed over the 1inner
cover prior to molding the outer cover over the ball. In this
respect, there 1s now two lubricant layers which provides for
orecater opportunity for the outer cover to rotate with respect
to the 1nner core 1n response to being struck by a golf club.
However, any spin imparted to the outer cover will be
quickly absorbed by the mner cover and 1nner core to either
stop or reduce the overall spin rate of the golf ball and
minimize any tendency of the ball to have a spin rate which
would cause the ball to fly off line. It will be recognized that
the 1nvention may also be applied to conventional three-
piece balls, 1.€., balls which have an 1inner wound core and
an outer cover of either a natural or synthetic polymeric
composition.

A still further improvement 1n reducing spin rate of a golt
ball can be achieved by incorporating a lubricating material
into the polymeric composition forming the outer cover of a
oolf ball. For example, the outer surface layer of the outer
cover may be molded with polytetrafluoroethylene (PTFE)
fibers, molybdenum disulfide powders, silicon fluids or
oraphite particles imbedded 1n the outer surface. If the outer
surface of the outer cover i1s formed with one of these
lubricating materials incorporated, the outer surface will
have a slippery reaction when struck by a club which would
cause the club to slide on the cover rather than gripping the
cover and thereby minimize the spin rate of the golf ball.
Still another improvement 1n reducing the spin rate of a golt
ball may be obtained by replacing the solid inner core with
a fluid core. In this embodiment, the outer cover of the golf
ball may have to have an increased thickness 1n order to
tolerate the high pressure necessary to give the golf ball the
feel of the conventional golf ball having anywhere from 80
to 105 compression. Furthermore, since the entire core of the
oolf ball 1s being replaced by a fluid center, the speciiic
welght of the fluid must match the specific weight of the
clastomer core 1n order to satisty USGA requirements for a
oolf ball. The specific weight of the fluid core may be varied
by mixing a powder formed of heavy materials such as lead
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into the fluid so that the powder remains 1n a suspension 1n
the fluid or 1s emulsified with heavy materials. The fluid may
be 1n the form of a heavy gel rather than a liquid material.
As will be appreciated, even though the outer cover 1s struck
with sufficient force to cause the cover to spin, the spin will
not be easily transferred to the mner fluid core during the
relatively short time period in which the golf club 1s in
contact with the golf ball whereas the core material will
rapidly stop the spin of the outer cover after the golf ball has
been struck.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, ref-
erence may be had to the following detailed description

taken 1n conjunction with the accompanying drawings in
which:

FIG. 1 1s a partial cross-sectional view of a golf ball
showing one application of the present invention;

FIG. 2 1s a schematic representation of a golf ball with
which the present invention may be used;

FIG. 3 1llustrates the effect of an angled club face striking,
a golf ball; and

FIG. 4 1llustrates the effect of a club face striking a ball
when the face 1s square to a target line and the path of club
travel 1s off line.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention relates to a golf ball and method of
manufacturing a golf ball which complies with the United
States Golf Association (USGA) regulations and minimizes
the tendency of a golf ball to hook or slice when struck by
a golf club. FIG. 1 1llustrates 1n partial cross-sectional view
the structure of a conventional two-piece golf ball mncorpo-
rating at least some of the teaching of the present invention.
In particular, the golf ball illustrated 1n FIG. 1 includes an
outer elastomeric cover 12 typically formed of an 1onomer
resin such as that sold by E. I. Dupont de Nemours Company
under the trademark “Surlyn”. The cover 12 overlays an
inner core which 1s typically molded from an elastomeric
composition such as polybutadiene with various additives. A
more comprehensive discussion of various compositions
which may be used to form the core 14 and the outer cover
12 1s given 1 U.S. Pat. No. 5,368,304. The particular
compositions of which the core 14 and cover 12 are pro-
duced 1s not considered a part of the 1nvention in this first
embodiment. In the first embodiment of the present
invention, the outer cover 12 1s separated from the 1nner core
14 by a relatively thin layer of a lubricating material 16. The
lubricating layer 16 forms a boundary layer between the
cover and core having a thickness 1n the range of 0.01 to 5.0
mils and preferably between 0.5 to 1.0 mils. The boundary
layer 16 allows the opposing surfaces of the cover and core
to partially ride on a lubricating film and to partially rub
together as surface high points come 1n contact. The lubri-
cating film provides a low coeflicient of friction between the
mating surfaces of the core and outer cover to reduce
transmission of any friction force to the core from the cover.

When the golf ball of FIG. 1 1s struck by a golf club 1n
such a manner as to attempt to induce rotation or spin of the
ball about an axis passing through the center of the ball, the
outer cover 12 will momentarily slip about the core 14 due
to the low coeflicient of friction mnduced by the lubricating
layer 16. The actual time during which the club face is in
contact with the ball can be measured 1n milliseconds so that
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the time during which the cover 1s experiencing an accel-
erating force 1s relatively short. As soon as the club face
loses contact with the ball, the nertia of the core 14 causes
any spin 1nduced in the cover to rapidly drop to the spin
velocity of the core. Core spin velocity may be approxi-
mately zero.

FIG. 2 1s a schematic representation of a two-piece golf
ball having a double outer cover, such as that found 1n the
Top Flite Strata™ golf ball. In this embodiment, the 1nner
core 14 1s first enclosed 1n an inner cover 18 and then the
outer cover 12 1s compression molded over the inner cover.
In order to create a slipping or sliding interface between the
outer cover 12 and inner core 14, 1t may be desirable to
incorporate a first lubricating interface between the core and
inner cover 18 and a second lubricating interface between
the 1nner cover 18 and outer cover 12. As with the golf ball
of FIG. 1, the inner core 1s typically formed of a elastomeric
composition which 1s compression molded 1nto the approxi-
mate shape of the golf ball. The resultant inner core 14 may
then be either dipped or sprayed with a lubricating film prior
to 1nserting into a compression mold 1n which the inner
cover 18 1s compression molded to the core. The outer
surface of the mner core then 1s covered with a lubricating
film by, for example, dipping the ball into a liquid or fluid
bed or spraying the inner cover with a lubricating film or by
other means known 1n the art. The film covered ball 1s then
placed mto a final compression molding operation in which
the outer cover 12 1s compressly molded to the ball. The
conventional dimples are normally formed 1n the outer cover
during this final compression molding step.

While ease of manufacturing may dictate that the lubri-
cating film be placed on the ball during the manufacturing
process by dipping the ball into a lubricating material, 1t may
be desirable 1n some applications to form the ball with a
relatively thin layer of a lubricating material such as PTFE
(Teflon®). Use of a solid material for the lubricating film
may be desirable in the case where the 1nner core 14 1s a
wound core such as commonly found in golf balls manu-
factured by the Acushnet company under the trademarks
Titleist Tour or Titleist DT. It may even be practical to coat
the PTFE layer with another layer of a lubricating material
such as a petroleum lubricant or a synthetic lubricant.

The following materials are exemplary of the types of
materials that may be used to form a lubricating film
between the outer cover 12 and mner core 14 or 1inner cover
18:

1. Petroleum based lubricants such as o1l and grease.

2. Synthetic lubricants in the form of o1l and grease such as
polyglycols, phosphate esters, chlorofluorolubricants,
polyphenyl esters, silicones, dibasic acid esters (or
diesters), esters, polyethers, polyaromatics, silicate esters,
and highly fluorinated compounds.

3. Solid lubricants including MoS2 (molybdenum disulfide),
PTFE (polytetrafluoroethylene), and graphite.

In still another embodiment of the present 1invention, the
solid 1nner core 14 1s replaced by a fluidized material such
as a liquid or a semi-solid gel material. “Fluid” as used
herein includes liquids and high viscosity materials such as
orcase or other gels, or visco-clastic materials such as
SORBOTHANE™ (Sorbothane, Inc.) and Viscolas™
(Isoloss, Inc.). For example, the core could be formed from
a petroleum based or synthetic lubricant such as mineral oil,
polyglycol or glycerin. It 1s believed that any type of liquid
material which has approximately the same specific gravity
as the conventional elastomeric material used for forming a
core could be used 1n this application or that weight of the
core material could be adjusted by suspending a metal
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powder, such as lead, or other material to create a suitable
liquid emulsion. The liquid should be uniform in density and
homogeneous so that 1t does not stratily or segregate when
not 1n motion. Various techniques are known 1n the art for
forcing a liquid i1nto a core under appropriate pressures.
Typically, the pressure with which the liquid 1s inserted
through the outer cover of the ball 1s such as to create a ball
having a desired compression characteristic. For example, a
typical golf ball may be rated for 90 or 100 compression and
forcing the liquid into the outer cover with such pressure is
readily accomplished. In creating the golf ball using a liquid
core, 1t will be appreciated that the outer cover may have an
increased thickness 1n order to withstand the pressure of the
liquid core. The thickness of the core would be determined
by the type of material used for creating the outer cover.
With a standard 1onomer such as the 1onomer sold under the
frademark Surlyn, it 1s believed that the cover could be
within a standard range of thickness of about 0.0675 inches
for a solid core and can be thicker 1n case of liquid core.

In a still further embodiment of the present invention, the
outer cover 12 of a golf ball may be impregnated with a
lubricant such as PTFE or molybdenum disulfide or graphite
mixed with silicone fluid. Silicone fluid can also be mixed
with PTFE fibers for further lubricity. Such material may be
impregnated in at least an outer surface layer 12A (See FIG.
1) of the outer cover by placing the lubricating material in
the compression mold at the time that the outer cover is
compressed onto the inner core or the outer cover material
could be pre-impregnated before compression molding. The
material of the outer cover i1s typically warmed by the
compression molding process allowing the lubricating mate-
rial to diffuse mto the outer surface of the cover. The
preferred lubricating material 1s a dry material such as the
PTFE, MoS2 and graphite materials listed above which will
orve the outer surface a slippery characteristic so that when
struck by a golf ball, the cover will tend to slide on the club
face rather than to stick to the club face and thereby reduce
the spin 1imparted to the ball by the club face. Addition of a
silicone fluid will improve the slippery characteristic. In a
preferred embodiment, the concentration of PTFE 1n the
outer cover 1s between 15-20% by weight with 1-5%
silicone fluid. The only reason for not selecting MoS2 and
oraphite for the outer cover 1s the darkening of the cover
from these compounds. The cover material may be main-
tained 1n its normal white configuration by the addition of
coloring agents to the cover material prior to the compres-
sion molding step. Such materials are well known 1n the art
and may 1nclude such coloring agents as titanium dioxide.
The amount of coloring agent may be adjusted to compen-
sate for any discoloration caused by the infusion of the
lubricating material into the outer surface layer of the outer
COVET.

In order to understand the mechanism by which the
present invention overcomes the tendency of a golf ball to
spin and thus impart side ways motion to the golf ball,
reference 1s now made to FIGS. 3 and 4 which 1llustrate the
various forces imposed on a golf ball by a club face striking
a ball with either the club face 1n an open position with
respect to desired line of flight of the ball or with the club
face square to the desired target line but with the direction
of impact being at an angle to the desired target line. Turning
first to FIG. 3, the club face 22 1s shown in an open position
with respect to the desired target line 24. As a result, the club
face initially contacts the ball at a point inside (with respect
to the golfer’s position) the target line 24 which extends
through the center of the ball causing the hitting force 26 to
divide into normal force component 27 and tangential force
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component 28. The normal force 27 1s used to carry the ball
in the ball flight direction 29 while the tangential force 28
ogenerates a moment about the center of the ball causing the
ball to rotate as indicated by the arrow 30. The tangential
force 28 1s reduced 1f the coeflicient of friction between the
club face 22 and the ball 1s low. This low tangential force
will generate low moment thus causing less spin to the ball
for less slice. The spin imparted to the golf ball, in this
example, a counterclockwise spin, causes the ball to have a
slicing path of travel, 1.e., to move 1n a clockwise direction.

A similar result occurs if the club face 1s actually square
to the target line 24 but approaches the target line at an angle
such as that indicated at 34 of FIG. 4. In this example, the
club face initially contacts the ball at a point on the target
line 24 extending through the center of the ball but the
direction of travel of the club creates a hitting force 36 which
divides 1into normal force component 37 and tangential force
component 38. The normal force 37 1s used to carry the ball
in the ball flight direction 39 while the tangential force 38
ogenerates a moment about the center of the ball causing the
ball to rotate as indicated by the arrow 40. As a result, the
ball leaves the club face 1n the general direction 39 of the
target line but then deviates into a slice or clockwise motion
away from the target line.

In both the actions illustrated in FIG. 3 and 1n FIG. 4, 1if
the frictional force (tangential forces 28 and 38) between the
club face and the ball can be reduced so that the ball 1s not
imparted with a spinning motion by its impact with a club,
then the ball will have more of a tendency to travel in a
straight line as 1t leaves a club. Such reduction 1n frictional
force can be achieved by making the outer cover “slippery”
as described above. Although the ball flight in FIG. 3 1s not
likely to be 1n the desired direction, 1.€., along the target line,
it will at least fly in a straight direction rather than veering
substantially off of the initial ball flight path due to the spin
on the ball. In the situation 1llustrated in FIG. 4, the ball will
actually move along the target line even though the path of
the club face 1s not along the target line. By eliminating the
spin 1imparted to the ball by the club face, the path can be
straight even though the club face 1s not moving in that
target line direction. Applicant’s invention 1 one form
allows the outer cover to grip the club face and receive spin
but 1solates the center core from such spin so that shortly
after the ball loses contact with the club face, the spin of the
ball 1s substantially reduced due to the frictional force
between the cover and the surrounding air, the frictional
force between the cover and the ball core and the inertia of
the core. In another form, the outer cover 1s designed to slip
against the club face and minimize the transfer of the
frictional (tangential) force which creates spin on the ball.

The liquid core helps to dissipate any residual spinning
energy 1imparted to a golf ball by viscous friction within the
liquid. Even with intentional lubricity of the surface of the
cover, the lubricity between outer and inner covers, and the
lubricity between 1mner cover and core, some spinning will
be transmitted to the core. The liquid core will turther mhibit
the spinning of the ball by dissipating the rotational energy
through internal friction of the liquid.

The techniques described 1n this invention can be used
singularly, collectively or in any combination. The desired
degree of spin reduction and the ease of manufacturing may
determine the particular technique selected for implemen-
tation.

While the invention has been described 1n what 1s pres-
ently considered to be a preferred embodiment, many varia-
tions and modifications will become apparent to those
skilled 1n the art. Accordingly, it 1s intended that the inven-
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fion not be limited to the specific illustrative embodiment
but be interpreted within the full spirit and scope of the
appended claims.

What 1s claimed 1s:

1. A golf ball comprising:

an 1nner core;

an outer cover tightly encompassing said core and having
a plurality of uniformly distributed dimples on an outer
surface thereof; and

a lubricant film between said core and cover to allow said

cover to slip with respect to said core.

2. The golf ball of claim 1 and including an inner cover
between said core and said outer cover and a lubricating film
between said mner cover and said outer cover.

3. The golf ball of claim 1 and including lubricant diffused
into at least an outer surface layer of said outer cover.

4. The golf ball of claim 3 and including an inner cover
between said outer cover and said core.

5. The golf ball of claim 1 wherein said lubricant film 1s
selected from the group comprising;:

petroleum based lubricants such as o1l and grease; syn-
thetic lubricants including o1l and grease of
polyglycols, phosphate esters, chlorofluorolubricants,
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polyphenyl esters, silicones, dibasic acid esters (or
diesters), esters, polyethers, polyaromatics, silicate
esters, and highly fluorinated compounds; solid lubri-
cants including MoS2 (molybdenum disulfide), PTFE
(polytetrafluoroethylene), graphite and silicone fluid.

6. A golf ball suitable for playing the game of golf
comprising an inner core and a uniformly dimpled outer
cover, sald outer cover having a lubricant diffused into at
least an outer surface layer of said cover.

7. The golf ball of claim 6 and including an inner cover
between said core and said outer cover.

8. The golf ball of claim 6 wherein said lubricant 1s a dry
lubricant selected from the group comprising MoS2, PTFE
and graphite.

9. The golf ball of claim 8 and including silicone fluid
diffused into said outer cover.

10. The golf ball of claim 8 wheremn said lubricant
comprises between about 15-20% by weight of PTFE,
1-5% by weight silicone fluid and wherein the total per-
centage of PTFE and silicone fluid does not exceed 20% by
welght of said outer surface layer of said cover.
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